Biological mechanisms for the loss of the differentiated phenotype by non-terminally differentiated adipocytes.
The differentiation of 3T3 T proadipocyte stem cells is controlled at two related yet distinct states in the G1 phase of the cell cycle. They are designated GD and GD'. GD is the G1 state at which cells must growth arrest prior to differentiation, and GD' is the G1 state at which non-terminal differentiation occurs. Cells arrested at the GD and GD' states have distinct characteristics; yet cells at both states can mediate the integrated control of cellular proliferation and differentiation. In this paper we report on studies designed to further characterize the relationship of these two states, specifically to determine whether non-terminally differentiated GD'-arrested cells can be induced to lose the adipocyte phenotype and revert to the GD state. We report that retinoic acid (RA) and methyl isobutyl xanthine (MIX) can induce non-terminally differentiated GD'-arrested cells to lose the adipocyte phenotype without undergoing DNA synthesis. Such cells that have lost the adipocyte phenotype are also shown to remain in the G1 phase of the cell cycle and to reacquire most of the characteristics of GD-arrested cells. Most importantly, they demonstrate the capacity to redifferentiate without DNA synthesis. We therefore conclude that when non-terminally differentiated GD'-arrested cells are induced to lose the adipocyte phenotype they do indeed revert to the GD state and they thereby become more responsive to environmental influences which can further regulate the integrated control of cellular proliferation and differentiation.